Abstract
northern Germany observations, and none of the models could reproduce the high EC 
26
(2014) pointed out that the EUCAARI inventory may underestimate the Eastern European EC 27 emission by a factor of about 2, but not considering the size segregation uncertainty of EC 28 emission and its influence on transportation.
29
In this work, a high resolution WRF-Chem simulation was set up conjunction with the 30 EUCAARI EC inventory, focusing on central Europe region. The modelling result was 31 evaluated by the aerosol and EC/BC in-situ measurements from GUAN and HOPE-Melpitz 32 carbon (EC), organic carbon (OC) and other inorganic mass. Both particle mass and particle 23 number are simulated for each bin. Water uptake or loss will not transfer particles between 24 bins, since bins are based on dry particle diameters (Zaveri et al., 2008) . However, particle 25 growth or reduction due to chemical processes (e.g., uptake or release of trace gases, etc.) and 26 physical processes (e.g., coagulation, etc.) will transfer particles between bins (Chapman et al., 27 2009). In addition, particle coagulation and nucleation processes of sulfuric acid and water 28 vapor are included (Fast et al., 2006; Zaveri et al., 2008) . But the formation mechanism of 29 Secondary Organic Aerosol (SOA) is not included in this version (Zaveri et al., 2008) .
In WRF-Chem, dry (Binkowski et al., 1995) and wet (Easter et al., 2004) deposition processes 1 of aerosol particles are considered. The dry deposition of aerosol in the lowest model layer is 2 derived from the deposition velocities, which is depended on the sublayer resistance, 3 aerodynamic resistance and surface resistance (Grell et al., 2005) . The scavenging of cloud-4 phase and below-cloud aerosol by interception and impaction processes is calculated by look-5 up tables. It is worth to mention that the particles are treated internally mixed in each bin; 6 therefore the hygroscopicity of EC contained particles tends to be slightly overestimated in 7 the model. Furthermore, the model tends to overestimate the removal rate of EC, especially 8 for the wet deposition processes (Nordmann et al., 2014) . In additional, Saide et al. (2012) 9 pointed out that the irreversible removal of aerosol by rain in WRF-Chem might make the wet 10 deposition overestimated. However, it was mostly dominated by dry condition before 16 th Sep. 11 2013 in this simulation.
12
As shown in Fig. 1 , the simulation consists of 4 nested domains with 39 vertical layers. The 13 spatial resolutions of domains (D01-D04) are 54 km, 18 km, 6 km, and 2 km respectively. The WRF performance on simulating the meteorological fields was evaluated with the
29
Melpitz ground measurements data and radio-sounding measurements over the whole Europe.
30
The wind pattern in simulated time period was dominated by westerly winds in Melpitz (Fig. 2d Sep., the concentration of primary gaseous pollutant NO was significantly lower at Melpitz 4 than 13-14 th Sep. (Fig. S1) , and also the PM10, PM2.5 and PM1 mass concentrations were 5 reduced by more than 50%.
6
As shown in Fig. 2 the model, although overestimated in the peaks (Fig. S1 ). The transport process and emission 10 location were also supposed to be well described in the model, because NO has very short 11 lifetime and therefore a good indicator of nearby sources. These results show that the WRF 12 model can well reproduce the near surface meteorological condition and transport processes at
13
Melpitz.
14
The vertical gradient of the potential temperature is an important indicator for the stability of 
Particle size distribution

25
The modelled particle number size distribution (PNSD) and particle mass size distribution detailed discussion about the unrealistic sources will be given in section 3.3.
3
We found out that EC had a very high contribution of modelled coarse mode aerosol mass 4 when the EC plumes hit Melpitz ( Fig. 4a and Fig. 5a ). In order to investigate the reasons of 5 the EC plumes and its influence on coarse mode overestimation, a more detailed case study 6 for the plume episode in the morning of 13 th September will be given in section 3.3. Note that the dry and wet deposition processes also contribute to the uncertainty of the inventory (Kuenen et. al., 2014) . This is consistent with previous knowledge. concentration of fine mode will be 2-3 times higher than coarse mode as described in Eq. (1) 10 (Croft et al., 2014). Melpitz from Moskva and Warsaw Poland respectively, but just 5-20% and 10-60% for the 24 coarse mode EC can make the same way (Fig. 7) .
25
The overestimation of ECc emission fraction in EUCAARI inventory made less EC validation.
5
The comparison of particle number/mass size distributions showed that the coarse mode 6 particle concentration was substantially overestimated by the model. However, the 7 meteorology and transport process were well simulated, because of the good agreement with 8 the ground-based and radio-sounding meteorological measurements. These results indicated 9 that the overestimation of the coarse mode particle should mostly come from the uncertainty 10 of emission inventories. The comparisons of EC mass concentrations in Melpitz, Leipzig-
11
TROPOS and Bösel indicated that the EC point sources may be overestimated by a factor of 12 2-10, which made a remarkable unrealistic plume in Melpitz.
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